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(71) We, THERACHEMIE CHEMISCH 
THERAPEUTISCHE GESELLSGHAFT 
. MBH, a Gennan Company^ of 44 Berliner 
Alice, Duesseldorf 4000, Germany, do hereby 

5 declare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement: — 

10 The present invention relates to the dyeing 
of human hair. 

More particularly the invention relates to 
processes and agents for dyeing human hair by 
means of oxidation dyes which contain as an 

15 additive a composition comprising a thiocarb- 
amide derivative of the formula : — 

R— NH— C— NH— R 

lo. 

wherein R represents hydrogen or an alkyl 
radical having 1 to 4 carbon atoms, a reducing 

20 agent and an organic chelating agent. 

Oxidation dyes are used to a considerable 
extent for the purpose of dyeing human hair. 
Reducing agents are generally added in a 
smaller quantity to the oxidation dyes in order 

25 to avoid oxidation of the dyes during storage 
andc before mixing with an oxidizing agent. 
However, these additives are insufficient, to 
prevent oxidation of the dve in the mixing 
-^container-after adding . HaQj and^before, or ; 

30 during application of the dye solution or cream 
to the hair. This reduces the colouring power 
of the mixture and renders it extremely diffi- 
cult to obtain uniform colouration of the hair. 
Increasing the content of reducing agent in the 

35 dyeing cream does not provide a remedy, 
since, as a result of reduction, a corresponding 
portion of the required oxidizing agent whidi 
has been added is rendered ineffective. 
It has now been discovered that these disad- 

40 vantages can be substantially avoided by using 
the process, described hereinafter, for dyeintj 
human hair with oxidation dyes and, if 



required, with additives known for hair-dyeing 
agents. Accordingly the present invention pro- 
vides a process for dyeing human hair charac- 
terised in that the hair is treated at a tempera- 
ture of from 10 to 40*C with a composition 
in the form of a solution, emulsion or cream 
which composition comprises a thiocarbamide 
derivative of the formula: 

R--NH— C—NH-r-R 



45 



50 



SO, 

wherein R represents hydrogen or an alkyl » 
radical having 1 to 4 carbon atoms, a reducing 
agent and an organic chelating agent. 

Suitable thiocarbamide derivatives are com- 55 
pounds such as N,N' - dimethyl thiocarbamide 
dioxide, N,N' - diethylthiocarbamide dioxide, 
NJ^' - dipropylthiocarbamide dioxide and 
N,N' - dibutylthiocarbamide dioxide, and N - 
methylthiocarbamide dioxide, N - ethylthio- 60 
carbamide dioxide, N - propylthiocarbamidc 
dioxide and N - butylthiocarbamidc dioxide. 
Preferably, thiocarbamide dioxide is used. 
Alternatively, mixtures of the said compounds 
may be used if desired. 65 

The reducing agents used are compounds 
known for this purpose, such as sodium sul- 
phite, thioglycollic acid or ascorbic acid. 
Alternatively, water-soluble salts of these com- 
pounds, sudi as the sodium, potassium, 70. 
ammonium or ethanolamine salts may be used 
instead of the free acids. Suitable organic • 
chelating agents are: hydroxyalkanediphos- 
phonic acids such as 1 - hydroxyethane - 1, 
1 - diphosphonic acid and 1 - hydroxypro- 75 
pane - 1, 1 - diphosphonic acid, aminoalkane- 
diphosphonic acids such as 1 - aminoethane - 
1,1 - diphosphonic acid and 1 - aminopro- 
pane - 1,1 - diphosphonic acid, aminotri- 
methylenephosphonic acid, 8 - hydroxyquino- 80 
line, nitrilotriacetic acid, diethylcnetriamine- 
pentaacetic acid and preferably ethylenedi- 
aminetetraacetic acid. Alternatively, water- 
soluble salts of these acids such as the sodium. 
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■ potassium, ammonium or ethanolamine salts 
may be used instead of the ccids. 

The reducing agent is added in . quantities 
of from 0.1 to 3, preferably 1 to 2, percent 

5 by weight related to the total composition, 
the organic chelating agents in quantities of 
from 0.1 to 2, preferably 0.1 to 0.5, percent 
by weight related to the total composition 
and thiocarbamide derivative in quantities 

10 of from 0.05 to 2, preferably 0.1 to 0.5, per- 
cent by weight related to the total composi- 
tion. 

' The oxidation dyes used are preferably the 
aromatic diamines, phenols and/or amino- 

15 phenols known for this purpose. The oxida- 
tion dyes comprise xv/o components; a coup- 
ling component and a developer component. 
Particularly suitable developer components 
are substituted ortho - and para - phcnylcnc- 

20 diamines, N - alkylaminoanihncs, N,N. - 
dialkylaminoanilines and aminophenols such 
as 

p - toluylcnediamine 

o - toluyienediaminc 
25 2,5 - diaminoamsole 

•p aminodiphenylamine 

N,N - dimethylaminoanilinc 

N,N - diethylaminoam'Iinc 

N - methylaiminoaniline 
30 N - ethylamlnoaniline and 

N,N - 5 - . hydroxyethykminoanilinc. 

Aromatic diamines, phenols and amino- 
phenols in which, in particular, a functional 
group such as a hydroxyl-, amino- or alkoxy 

35 group is in the meta position relative to the 
amino- or hydroxyl group, may also be used 
as a coupling component. Suitable compounds 
are, for example, resordnol, m - toluyiene- 
diaminc, 2.4 - diaminoanisole, m - amino- 

40 phcnci, m - mcth^iaminophenol and a - 
naphthol. 

Pyrazolone derivatives, such as are des- 
cribed in U.K. Patent Specification No. 
1^13,697, may also be used as components 
45 for the oxidation dyes. The latter specifica- . 
tion proposes 4 - aminopyrazcloncs of the 
general formula:— 



R|-C=^-NHj 



or an ar>'l or heterocyclic radical. Further- 55 
more, functional groups such as — OH, 
— NH„ — NHCHn, — N(CH3):: or halogen 
atoms, particularly chlorine, may also be 
present. The groups -^OOH, — COOR', 
— CONKR' — CONR'RV may be present as 60 
organic radicals, wherein R' and R" repre- 
sent a lower alkyl or hydroxyalkyl radical 
having 1 to 4 carbon atoms. 

The organic radical Rj of the 4 - amino- 
pyrazolc may comprise an alkyl radical hav- 65 
ing 1 to 10 carbon atoms or, alternately, an 
aryl or heterocyclic radical. Furthermore, 
functional groups may also be present. 
Hydrocarbon radicals which have 1 to 10 
carbon atoms, and which contain — OH, 70 
— NH,, — COOH, — CONH,., — SO;.H and 
— SOJnHs as functional groups, are particu- 
larly suitable. 

A phenyl radical is particularly suitable as 
the ar\i radical. The phenyl radical may con- 75 
tain alkyl or hydroxylalkyl groups having 1 
to 4 carbon atoms or other substituents such 
as NH., OH, COOH, CONH,, SO.H and 
SO:.NH.. group. 

It is frequendy advantageous to use the 80, 
4 - aminopyrazolones in the form of their 
salts, preferably the hydrochloride salts, since 
this reduces their sensitivity to air. 

3 - aminopyrazolones of the general for- 
mula: 85 



as a developer component, wherein Ri and 
50 Rj each represent a hydrogen atom or an 
organic radical having 1 to 10 carbon atoms. 

The organic radical Ri of the 4 - amino- 
pyrazolone may, for example, comprise an 
alkyl radical having 1 to 10 carbon atoms. 



X — C — CH, 

I I 

I 

are also suitable as the coupling campcncnt, 
wherein R represents a hydrogen atom, an 
alkvl cr phenvl radical and X represents an . 
KH.^— ^ NHR:— , XRjR, group (Rt and R, 90 
. being alkyl radicals having 1 to 4 carbon 
atoms) or an OH group. 

When using these oxidation dyes, the. 
colouring of the hair is substantially intensi- 
fied by the addition of thiocarbamide dioxide 95' 
in combination with a reducing agent and an 
organic chelating agent. 

Likewise, the 4 - aminopyrazolones men- 
tioned as developer components may be com- 
bined v^'ith the aromatic diamines, phenols or 100 
aminophenols already mcnuoncd above as 
coupling, components. 

The concentration of the dyes or dye com- 
ponents is dependent to a certain extent upon 
the intended use, pardcularly upon the degree 105 
of the desired colouration. The concentration 
is usually from 0.1 to 5 percent by weight, 
preferably 0.5 to 2 percent by weight, related 
to the total composition. 
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When using oxidation dyes, the colours are 
developed by atmospheric oxygen/ or, prefer- 
ably, by chemical oxidizing agents, Prefer- 
ably, hydrogen peroxide or its products of 

5 addition, sudi as percarbamide, melaminepcr-- 
hydrate, or sodium perborate, are used as 
chemicad oxidizing agents. 
< The hair is dyed at a temperature of from 
10 to 40°C, but preferably at a temperature 

10 within the range 15 to 25°C. The hair dyes 
may be used in the form of aqueous solu- 
tions, or especially in the form of creams or 
emulsions. For this purpose, the dyes or dye 
components may be mixed with wetting 

15 agents or washing agents, particularly anionic 
or nonionic. Alkylbenzene sulphonates, fatty 
alcohol sulphates, alkyl sulphonates, fatty 
acid ethanolamides, products of addition of 
ethylene oxide to fatty acids and fatty alco- 

20 hols, and. fatty alcohol ether sulphates, are 
particularly suitable as wetting and washing 
agents. The hair dyes may also be manufac- 
tured in the form of shampoos, particularly 
cream-like shampoos. 

25 Other known additives w^hich may be pre- 
sent are thickeners such as methyl cellulose, 
starch, higher fatty alcohols. Vaselines (Regis- 
tered Trade Mark), paraffin oil, and fatty 
• acids, as well as perfume oil or hair lotion 

30 such as. pantothenic acid or cholesterol. 

The additives are used in the conventional 
quantities used for these purposes. Suitable 
quantities of the wetting agent additive are 
particularly from 0.5 to 30 percent by weig:ht 

35 related to the total composition, and suitable 
quantities of the thickener additives are par- 
ticularly from 0.1 to 25 percent by weight 
related to the total composition. 

The pH-value of the hair dyes may lie in 

40 the conventional slightiy acid to alkaline 
range. Preferably, the hair dyes are adjusted 
to a pH-value of from 8 to 10. 

By virtue of the process according to the 
invention, and by employing the novel hair 

45 dyes, it is possible, to a considerable c::tent, 
to prevent oxidation of the oxidation dyes, 
based on diamines, phenols or aminophenols, 
in the mixing container after adding the 
oxidizing agent, either before or during appli- 

50 cation of the dye solution to the hair. The 
colouring pov/er of the mixture is thus main- 
tained and it is possible to obtain uniform 
colouring of the hair. In this manner, the 
hair can be coloured in considerably darker 

55 tints with light-coloured dyeing creams. In so 
far as oxidation dyes based on pyrazole deri- 
vatives are used, the novel process cflFccts 
more intensive dyeing of the hair. 
• The invention will be illustrated with 

60 reference to the following Examples. 

Example 1 

1.75 Parts by weight of resorcinol, 1.6 
parts by wei^t.of p - toluylenediamine, 0.45 
parts by weight of m - diaminoanisole, 0.38 



parts by weight of naphthol and 3 parts by 65 
weight of 1,2 - propylene glycol were dis- 
solved in 30 parts by weight of water.. 0.1 
Parts by weight of thiocarbamide dioxide, 0.9 
parts by weight of thioglycollic acid and 2 
parts by wei^t of cthylenedianiinetetraacetic 70 
add were also added. The nuxture thus 
obtained was incorporated in 50 parts by 
weight of an emulsion containing 10 parts 
by weight of fatty alcohol, (carbcai chain 
length Ci« — Qs), 26 parts by weight of 75 
sodium lauryl etheisulphate and 34 parts by 
weight of water. The pH-value was adjusted 
to 9.5 by means of ammonia, and the emul- 
sion was made up to 100 parts by weight with 
water. 80 

50G of 9% hydrogen peroxide were added 
to 50 g of this light-beige coloured cream, 
thoroughly stirred, and applied to strands of 
grey hair which had not been pre-treated; 
During the entire period of application of 85 
about 30 minutes, tiie cream retains a light 
colour which gradually changes to a light 
>grcy tint, whereas the hair is dyed jet-black. 

The above-described procedure was 
repeated for the purpose of comparison, bur 90 
with the diifcrence that the cream used did 
not an additive of thiocarbamide dioxide, 
thioglycollic acid and ethylenediamine- 
tetraacetic acid. Immediately after the 
hydrogen peroxide solution was added, this 95 
cream exhibited a dark grey colour which 
rapidly became more intense. 

When as described above, one of the said 
additives, i.e. thiocarbamide dioxide or thio- 
glycollic acid or ethylenediaminetctraacetic 100 
add, was omitted in the cream used, and the 
same procedure was followed, the creams 
darkened to a deep black by way of grey 
within a few minutes after adding the hydro- 
gen peroxide solution. 105 

Example 2 

A cream as described in Example 1, para- 
graph 1, was prepared, except that the thio- 
glycollic acid was replaced by 1 part by 
weight of sodium sulphite. 110 

5bG of 9% hydrogen peroxide was added 
to 50 g of this light-coloured cream, and the 
cream was applied to grey strands of hair 
after mixing. The period of treatment was 
about 25 minutes at a temperature of 28°C.' 115 
The cream assxmies only a light grey tint . 
during treatment, while the hair is dyed jet- 
black. 

Example 3 

A cream as described in Example 1, para- 120 
graph 1, was prepared, except that 1.5 parts 
by weight of 8 - hydroxyquinoline were added 
instead of the ethylenediaminetetraacetic acid. 

50 G of 9% hydrogen peroxide were added 
to 50 g of the light-coloured cream thus 125 
obtained, and strands of grey hair were 
treated therewith for 25 minutes at 28°C. 
The colour of the dyeing cream changed only 
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slightly during the cndrc period of applica- 
Gon, while the hair was dyed black. 

Example 4 
A dyeing cream as described in Example 

5 1, paragraph 1, was prepared, except that 1 
part by weight of sodiimi sulphite was added 
instead of the thioglycollic acid, and 1.5 parts 
by weight of 1 - hydroxyediane - 1,1 - di- 
phosphonic add were added instead of the 

10 cthylenediaminetetraacetic acid. 

50 G of the light-coloured cream thus 
obtained were mixed with 50 g of 9% hydro- 
gen peroxide solution and applied to strands 
of grey hair which had not been pre-treatcd. 

15 The period of treatment was about 30 
minutes at about 30°C. The hair was dyed 
jet-black after this period of time, while the 
dyeing cream had assumed only a light grey 
colour. 

20 Comparable results were obtained if, in a 
modification of the procedures according to 
Examples 1 to 4, an equivalent quantity of 
aromatic diamines^ phenols or aminophenols 
of the kind given in the foregoing spcdfica- 

25 tion were used as developer components and 
coupling components. The development of 
colour in the crcain is inhibited to a con- 
siderable extent in all cases. 

Example 5 

30 A dyeing cream was prepared as in 
Example 1, paragraph 1, except that 1 part 
by weigjit of 1 - phenyl - 3 - carbamoyl - 
4 - ■ aminopyrazolone - 5 and 0.9 parts by 
weight of 1 - phenyl - 3 - methylpyrazolone - 

.35 5 were used as dye components. 

. 50 G of this cream were mixed with 50 g 
of 9=/. H^O;:, and grey hair was treated there- 
with for 25 minutes at room temperature. 
A deep violet colour was obtained. When 

4ft the hair was treated in a similar manner, but 
with a dyeing cream which contained no thio- 
glycollic acid, thiocarbamidc dioxide or ethyl- 
enediaminctetraacetjc acid, individually or 
mixed, only lilac colours were obtained whose 

45 intensity was considerably less. 

Comparable results were obtained when, in 
a modification of the procedure described 
above, an equivalent quantity of 4 - amino- 
pmzplones or 3 - aminopjTazoIones of the 

50 kind stated iii the ^edficatioh were used as 
developer and coupling components. 

Example 6 

* A composition was prepared by dissolving 

0.85 parts by weight of p - toluylcnedi- 
55 amine sulphate 

0.25 parts by weight of p - aminophenol 

hj^drochloride 
0.08 parts by weight of resorcmol and 
0.1 parts by weight of m - aminophenol 
60 in 20 parts by weight of water to which 
ammonia was added. 0.1 Pans by weight of 



N,N' - dimethylthiocarbamide dioxide, 1.5 
parts by wdght of ascorbic , add and 2 parts 
by weight of cthylenediaminetetraacetic acid 
were also added- 65 

The mixture thus obtained was incorpor- 
ated in 50 parts by weight of an emulsion 
containing 10 parts by wdght of fatty alco- 
hol (carbon chain length C,« to C,,), 26 parts 
by weight of sodium lauryl ether sulphate 70 
and 34 parts by weight of water. The pH- 
value was adjusted to 9.5 with ammonia and 
the mixture was made up to 100 pans by 
weigjit with water. 50 G of 6% hydrogen 
peroxide were added to 50 g of this almost 75 
whitc-colourcd dyeing cream, which was then 
well stirred, and the cream was applied to 
dark-blond hair. The reaction time was about 
10 minutes. The hair was tinted a light 
brown. The dydng cream changed colour to 80 
only a slight extent within the stated time. 

Virtually the same results were obtained 
when, in a modification of the procedure des- 
cribed above N,N' - dicthylthiocarbamide 
dioxide, N,N' - dipropylthiocarbamide diox- 85 
ide or N,N' - dibut>1rfuocarbamidc dioxide 
were used as the thiocarbamidc derivative. 

The above-described procedure was 
repeated for the purpose of comparison, but 
with the difference that the cream used con- 90 
tained no N,NV - dimethylthiocarbamide 
dioxide, ascorbic acid or ethylenediamine- 
tetraacetic acid. This cream exhibited a 
brownish colour immediately aftpr adding the 
hydrogen peroxide solution. 95 

Example 7 

0.001 Mol 1 - phenyl - 3 - dimethyl- , 
amide - 4 - aminopyrazolone - (5) 

0.001 mol - naphthol 
were dissolved in 20 parts by weight of water 100 
to which ammonia was added. 0.1 Parts by 
weight of N - methylthiocarbam ide dioxide, 
1 part by weight of sodium sulphite, and 0.2 
parts by weight of diethylenetriamineperita- 
acetic acid were also added. 105 

The mixture thus obtained v/as incorpor- 
ated in 50 parts by weight of an emulsion 
containing 10 parts by weight of fatty alco- 
hol (carbon chain length (Cir. to C,0> 26 parts 
by weight of sodium laur>l ether sulphate, 110 
and 34 parts by weight of water. The pH — 
value was adjusted to 9.5 with ammonia and 
the mixture was made up to 100 parts by 
wdght with water, 50 G of 6% hydrogen 
peroxide were added to 50 g of this almost 115 
white-coloured dyeing cream, v/hich was then 
well stirred, and the cream was applied to 
white hair. The reaction period was about 
10 minutes. The hair was dyed an intense 
blue color. . . 

Virtually the same results were obtamed 
when in . a modification of the procedure 
according to paragraphs 1 and 2, N - ethyl- 
ihiocarbamide dioxide, N - propylthiocarb- 
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amide dioxide or N - butylthiocarbamide 
dioxide was used as the thiocarbamide deriva- 
tive. . 

The above-described procedure was 
5 repeated for the purpose of comparison, but 
with the difference that the cream used con- 
tained no N - methylthiocarbamide dioxide, 
sodium sulphite or diethylenetriaminepenta- 
acetic acid. The colour obtainai on the white 
10 hair was only slightly blue. 

Example 8 

Dyeing creams as described in Example 1, 
paragraphs 1 and 2, were prepared, except 
that a corresponding quantity of the sodium, 
15 potassium, ammonium and ethanolamine salt 
was used instead of the thioglycollic acid in 
each case. The same results were obtained 
as with the thioglycollic acid^ 

Example 9 

20 Dyeing creams as described in Example 6, 
paragraphs 1 and 2, were prepared, except 
that a corresponding quantity of the sodium, 
potassium, ammonium and ethanolamine salt 
was used instead of the ascorbic acid in each 

25 case. The same results were obtained as with 
ascorbic acid. 

Example 10 
Dyeing creams as described in Example 1, 
paragraphs 1 and 2, were prepared, except 

30 that a corresponding quantity of 1 - hydroxy- 
ethane - 1, 1 - diphosphonic acid, 1 - 
hydroxypropane - 1, 1 - diphosphonic acid, 
1 - aminoethane - 1, 1 - diphosphonic acid, 
1 - aminopropane - 1, 1 - diphosphonic acid, 

35 aminotrimethylenc - phosphom'c acid and 
nitrilotriacetic acid was used instead of 
ethylenediaminetetraacetic acid as complexing 
agents. 

When dyeing the hair, virtually the same 
40 results were obtained as with ethylenedi- 
aminetetraacetic acid. 

Example 11 
The organic cheladng agents present in the 
form of die free acids in Examples 1 to 10 
45 were replaced by the corresponding sodium, 
potassium, ammonium and edianolamine salts. 
The same results were obtained as with the 
adds. 

- WHAT WE CLAIM IS:— ~ " ' 

50 1. A process for dyeing human hair with 
oxidation dyes, and, if required, with addi- 
tives known for hair-dyes, whidi comprises 
treatuig the hair at a temperature of from 
10 to 40^C with a composition in the form 
55 of a solution, emulsion or cream the com- 
position comprising a thiocarbamide deriva- 
tive of the formula 

R_NH— O-NH—R 



wherein R represents hydrogen or an alkyl 
radical having 1 to 4 carbon atoms, a reduc- 60 
ing agent and an organic chelating agent. 

2. A process as claimed in claim 1 in . 
which the thiocarbamide derivative is thio- 
carbamide dioxide. 

3. A process as claimed in claim 2, in 65 
which the reducing agent is thioglycollic acid 

or a water-soluble salt thereof. 

4. A process as claimed in claim 2 or 3 
in which the organic chelating agent is eriiyl- 
enediaminetetraacetic acid, or a water-soluble 70 
salt thereof. 

5. A process as claimed in claim 1, in 
viWch the thiocarbamide derivative is an N - 
alkylthiocarbamide dioxide or N,N' - dialkyl- 
thiocarbamide dioxide. 75 

6. A process as claimed in claim 5, in . 
which the reducing agent is thioglycollic acid, 
or a water-soluble salt thereof. 

7. A process as claimed in claim 5 or 6, 

in which the organic chelating agent is ethyl- 80 
enediamine - tetraacetic acid, or a water- 
soluble salt thereof. 

8. A composition for dyeing human hair, 
containing oxidation dyes and, if required, 
other additives known for hair-dyes, which 85 
comprises a thiocarbamide derivative of the 
formula 

R—NH— C— NH— R 



wherein R represents hydrogen or an alkyl 
radical having 1 to 4 carbon atoms, in quan- 90 
titles of from 0.05 to 2 percent by weight and 
an organic chelating agent in quantities of 
from 0.1 to 2 percent by weight and a reduc- 
ing agent in quantities of from 0.1 to 3 per- 
cent by weight of the total composition. 95 

9. A composition as claimed in claim 8, 
in which the thiocarbamide derivative is thio- 
carbamide dioxide. 

10. A composition as claimed in claim 9, 

in which the reducing agent is thioglycollic 100 
acid. . 

11. A conq)osition as claimed in claim 9 
or 10, in vMch the organic chelatmg agent is 
ediylenediaminetetraacetic add. 

12. A composid(Hi as claimed in claim 8, 1Q5 
in wMdi the thiocarbamide derivadve is an J ^ 
N - all^lthiocarbamidc .dioxide or NJ^' - 
dialkylthiocarbamide dioxide. 

13. A composition as claimed in claim 12, 

in \(4iich the reducing agent is thioglycollic 110 
acid. 

14. A compositi(m as claimed in claim 12 
or 13 in \diich the organic chelating agent 
is ethyloiediaminetetraacetic add. 

15. A composition as claimed in any of 115 
claims 8 to 14 which contains 0.1 to 0.5% 

by weight of thiocarbamide derivative, 1 to 
2% by wdght of reducing agent and 0.1 to 
0.5% by weight of orgamc chelating agent. 
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16. A composition as claimed in claim 8 

substantially as hereinbefore described with W. P. THOMPSON & CO., 

reference to any of the foregoing Examples. 12, Church Street, 

17. A process as claimed in claim 1 sub- Livcipool, LI 3AB 
srantially as hereinbefore described with Chartered Patent Agents, 
reference to any of the foregoing Examples. . 
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